Molecular cloning and characterization of a cellulase gene from a symbiotic protist of the lower termite, Coptotermes formosanus.
The endo-beta-1,4-glucanase gene was cloned from a cDNA library constructed from the mixed population of symbiotic protists in the hindgut of the lower termite, Coptotermes formosanus, using the lambda ZAP II vector. The recombinant phage library was screened for cellulolytic activity by the Congo red staining procedure. The nucleotide sequence comprised 941 nucleotides including a polyA tail sequence and showed high sequence similarity with endoglucanase genes belonging to glycosyl hydrolase family 5. Determination of the 5' end of the cellulase gene using the 5'RACE method showed that the full-length cDNA comprised a 921-bp ORF, encoding a putative 33,620 Da protein. The organismal source of this cellulase gene was identified using PCR with gene-specific primers and whole-cell in situ hybridization as the smallest symbiotic hypermastigote protist, Spirotrichonympha leidyi. The optimal pH and temperature of the cellulase heterologously expressed in Escherichia coli were 5.8-6.0 and 70 degrees C, respectively. The Km and Vmax values on carboxymethyl cellulose (CMC) substrate were 1.90 mg/ml and 148.2 units/mg protein, respectively.